Mechanism of KOH activation
It is noteworthy that KOH was used as the activating agent to construct micropores and control the mesopores size distributions. During the KOH activation process, the reactions between KOH and carbon materials starts with solid-solid reactions. Then proceeds via solid-liquid reactions at about 570 o C that occur by the following redox reaction (Equation (S1)). 1 2C + 6KOH → 2K 2 CO 3 + 2K + 3H 2 (S1)
Moreover, if the activation temperature achieves over than 600 o C, the as-formed K 2 CO 3 (Eqs. (S1) ) would transform into CO 2 and K 2 O (Eqs. (S2)), and the K 2 O can be further reacted with carbon to form metallic K (Eqs. (S3)). 2 Metallic K (Equation (S1) and (S3)) can diffuse into the carbon framework and expand the lattice leading to the increase of pore volume. Furthermore, the escape of H 2 , CO 2 , CO and H 2 O gas from the biomass carbon can also transform some micropores into mesopores by opening up the closed pores. 3 After removing the intercalated metallic potassium and potassiumcontaining compounds by the hydrochloric acid washing, the expanded carbon lattices cannot be restored, therefore reasonably generating pores. 
